Ovariectomy causes cell proliferation and matrix synthesis in the growth plate cartilage of the adult rat.
The in vivo effects of ovariectomy in rats have been studied on cell proliferation and matrix synthesis in the growth plate cartilage by assessing immunohistochemically the levels of proliferating cell nuclear antigen and chondroitin sulphate proteoglycan(s). The serum levels of insulin-like growth factor-I and growth hormone were also measured by radioimmunoassay procedures. At 5 weeks after ovariectomy, the serum levels of the growth factor were significantly higher than those in sham-operated rats. In contrast, the level of growth hormone was lower. The nuclear staining of proliferating cell nuclear antigen was generally seen in the zone of proliferative chondrocytes from both groups of rats. Whereas almost all chondrocytes in the proliferative zone of ovariectomized rats expressed proliferating cell nuclear antigen immunoreactivity, fewer did so in that of the sham rats. Quantitative image analysis by ACAS 570 laser cytometry demonstrated that the nuclear antigen-positive sites in ovariectomized rats had significantly higher integrated values (staining intensity), areas and perimeters than those in sham rats. In addition, the number of chondroitin sulphate proteoglycan-immunoreactive cells in the proliferative chondrocytes was also higher in ovariectomized rats than in sham ones. These results suggest that ovariectomy significantly stimulates the cell proliferation and matrix synthesis in the growth plate cartilage, probably through the higher serum level of insulin-like growth factor-I.